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CLAIMS 

1. The method for extraction of nickel and/or cobalt from 
nickel and/or cobalt oxide ores by heap leaching with a dilute 
sulphuric acid solution, prepared from sea water, at ambient 
temperature applies the technique of heap leaching for the 
extraction of nickel and/or cobalt from nickel and/or cobalt 
oxide ores using multiple recyclingof the dilute sulphuric 
acid leach solution, the acid concentration of which may be 
optionally adjusted to a predetermined value depending on the 
technique used {I or II), through one or more heaps and it is 
characterized by the use of sea water, replacing fresh water, 
for the preparation of the dilute sulphuric acid solution, 
which acts as the leaching agent, as well as by the presence 
of sodium ions, originating from the sea water, in the 
produced leach liquor (pregnant solution) , rendering the 
addition of cations such as K+, Na+, NH4+ not necessary in the 
sebsequent stage of iron removal as jarosite from the nickel 
and/or cobalt containing leach liquor (pregnant solution) 
while the final concentrations and percent extraction values 
of nickel, cobalt, iron, chromium and aluminium, the ratio Fe/Ni 
in the leach liquor and the mechanism of the ore leaching 
remain unchanged. 

2. the method for extraction of nickel and/or cobalt from 
nickel and/or cobalt oxide ores by heap leaching with a dilute 
sulphuric acid solution, prepared from sea water, at ambient 
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iV\ \ \ temperature, according to claim 1, is characterized by that 

^ I /■ the use of sea water increases the final magnesium and calcium 
V; ■■■■ \ 

l;- ■ concentrations of the produced leach liquor (pregnant 

solution) without, however, affecting the percent extraction 
of these elements from the ore. 

3. the method for extraction of nickel and/or cobalt from 
nickel and/or cobalt oxide ores by heap leaching with a dilute 
sulphuric acid solution, prepared from sea water, at ambient 
temperature, according to claims 1 and 2, is characterized by 
that any type of water, irrespective of its chemical 
composition, can be used without affecting nickel and cobalt 
extraction from the ore or the ore leaching mechanism, while, 
at the same time, the produced leach liquor (pregnant solution) 
can contain higher concentrations of magnesium, calcium and 
sodium, depending on the type of water used, than those 
contained in fresh water, thus increasing the recoverable 
quantities of these cations from the produced leach 
liquor (pregnant solution) and facilitating the subsequent 
treatment of the leach liquor. 

4 . The method for extraction of nickel and/or cobalt from 
nickel and/or cobalt oxide ores by heap leaching with a dilute 
sulphuric acid solution, prepared from sea water, at ambient 
temperature, according to claims 1,2 and 3, is characterized 
by that any type of industrial or municipal effluent water 
stream, free of solid residues, can be used for the 
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\ \^ preparation, of the dilute sulphuric acid solution required 

:\ I i-Tlfor the application of the method, v;ithout affecting either 
the percent extraction values of nickel and/or cobalt from the 
. nickel and/or cobalt oxide ore or the ore leaching mechanism. 
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ABSTRACT 

METHOD FOR EXTRACTION OF NICKEL AND/OR COBALT FROM NICKEL 
AND/OR COBALT OXIDE ORES BY HEAP LEACHING WITH A DILUTE 
SULPHURIC ACID SOLUTION, PRODUCED FROM SEA WATER AT AMBIENT 

TEMPERATURE 

The invention relates to the use of sea water or water of 
various chemical compositions or municipal effluent streams, 
free of residual solids, for the preparation of the dilute 
sulphuric acid solution required for the application of the 
hydrometallurgical method for the extraction of nickel and/or 
cobalt, in the form of an aqueous solution containing nickel 
and cobalt cations, from nickel and/or cobalt oxide ores by 
heap leaching with a dilute sulphuric acid solution at ambient 
temperature. It concerns an improvement of the method 
described in Patent GR1001555. 

The proposed method renders possible or more economic the 
extraction of nickel and/or cobalt from nickel and/or cobalt 
ores by heap leaching with dilute sulphuric acid, at ambient 
temperature, also in regions where fresh water is either not 
available or costy, without affecting the ore leaching 
mechanism or the subsequent treatment of the produced leach 
liquor (pregnant solution). 
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In- various applications of the method, there were used samples 
of sea water, industrial and municipal effluents in order to 
prepare solutions of: dilute sulphuric acid which were used as 
the leaching agents for the extraction of nickel and cobalt 
from nickel and cobalt oxide ores by heap leaching at ambient 
temperature and the leachability of such ores by heap leaching 
was fully studied. 
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